
™, , errUAL PROPERTY ORGANIZATION 
V1A1 AP puCAT10N PUBUSHEDl^JHE^N^^ -^^98/45744 

-r-^.,_^fir»iton & : * it October 1998 (15.10.98) 

(43 ) .nurn^j^^: ' $ 



f^n^o^^ 
G02B 21/00 



A2 



| " r^Zmher PCT/CA98/00350 

Lj) ,„terna.ional Application Number. 

(21) 9 April 1998 (09.04.98) 
I (22) International Filing Date. 



(30) Priority Data: 
1 K ' 60/041,855 
60/044,247 
08/900.193 



9 April 1997 (09.04.97) 
23 April 1997 (23.04.97) 
25 July 1997 (25.07.97) 



US 
US 

us 



1 " .„ l7 ba BB BG, BR, 

GH GM. GW. HU, ID. IL. IS, JjKE. K ^ ^ ^ , 

patent (AM, AZ, BY, KG, KZ^MD ^ ^ ^ 
patent (AT, BE CH, Of, DE, ^ BJ< C F. 

| W dm^GN. I ».NB.SN.m TC ). 



I w c Mf « except US): NORTHERN 

I Qnttrio L7E 5T1 (CA). 

I (72 ) inventor; and ;; rjcHARDSON, Tunotoy, 

I (75) *«fjgS^6 < Si Drive. Bolton, Ontano L7E 5K8 

„ , . p ftt ai • Gowling, Strathy « 
SoMSL 113 (CA). 



^l^r — — - ^ - » " 



J (57) Abstract 

I a color translating 

SoKing^ - 
dynamic -jf^J novel 
and Ptovdmg ^ i aM 
techniques for m »ge 

optical -g^S. 

r^rn^ comprises a 
enhancement ™ f ,. M 

H^bfe m «gw 8 if 
^j TOsUght is directed 

d u ,Jd e nser via a means 
\*t *L3f monochromatic 

bffpCse^onuastorDlC. 
darkne a, pn stag( 




■■■■Hi 



NSDOCID: «V/0 — 86«5744A2_l_> 



Codes used to identify 



FOR THE PURPOSES 
States'panytothePCTonthefron. 



OF INFORMATION ONLY 
pages of pamphlets publishing 



international applications under the PCT. 



AL 

AM 

AT 

AU 

AZ 

BA 

BB 

BE 

BF 

BG 

BJ 

BR 

BY 

CA 

CF 

CG 

CH 

ci 

CM 
CN 
CM 

cz 

DE 
DK 



Albania 

Armenia 

Austria 

Australia 

Azerbaijan 

Bosnia and Herzegovina 

Barbados 

Belgium 

Burkina Faso 

Bulgaria 

Benin 

Brazil 

Belarus 

Canada 

Central African Repubhc 

Congo 

Switzerland 

COte d'lvoire 

Cameroon 

China 

Cuba 

Czech Republic 
Germany 
Denmark 
Estonia 



ES 

FI 

FR 

GA 

GB 

GE 

GH 

GN 

GR 

H13 

IE 

IL 

IS 

IT 

JP 

KE 

KG 

KP 

KR 
KZ 
LC 
LI 
LK 
LR 



Spam 
Finland 
France 
Gabon 

United Kingdom 

Georgia 

Ghana 

Guinea 

Greece 

Hungary 

Ireland 

Israel 

Iceland 

Italy 

Japan 

Kenya 

Kyrgyzstan 

Democratic People's 

Republic of Korea 

Republic of Korea 

Kazaksian 

Saint Lucia 

Liechtenstein 

Sri Lanka 

Liberia 



LS 

LT 

LU 

LV 

MC 

MD 

MG 

MK 

ML 

MN 

MR 

MW 

MX 

NE 

NL 

NO 

NZ 

PL 

PT 

RO 

RU 

SD 

SE 

SG 



Lesotho 

Lithuania 

Luxembourg 

Latvia 

Monaco 

Republic of Moldova 

Madagascar 

The former Yugoslav 

Repubuc of Macedonia 

Mali 

Mongolia 

Mauritania 

Malawi 

Mexico 

Niger 

Netherlands 

Norway 

New Zealand 

Poland 

Portugal 

Romania 

Russian Federation 

Sudan 

Sweden 

Singapore 



SK 
SN 

sz 

TD 
TG 

TJ 

TM 

TR 

TT 

UA 

UG 
US 
UZ 
VN 
YU 

zw 



Slovenia 

Slovakia 

Senegal 

Swaziland 

Chad 

Togo 

Tajikistan 

Turkmenistan 

Turkey 

Trinidad and Tobago 
Ukraine 

Uganda f America 

United States of America 

Uzbekistan 

Viet Nam 

Yugoslavia 

Zimbabwe 



lS DOC.D:<WO_9845744A2.L> 



WO 98/45744 



PCT/CA98/00350 



- 1 - 

COLOR TRANSLATING 1JV MICROSCOPE 
FIELD OF THE INVENTION 

The present invention relates to a color translating microscope employing ultraviolet light in 
place of or in addition to visible and/or infrared light sources. More specifically, the present invention 
5 relates to a method and a microscope which determine and represent differential absorption, 

transmission, reflection, fluorescent and/or Raman characteristics of a sample as a color image to a user. 
BACKGROUND OF THE INVENTION 

It has been desired for some time to find a low cost, reliable and yet flexible means to view 
living and/or dynamic processes at high resolution in real time. Another desire is to be able to carry out 

10 wide ranging spectral imaging based on differential spectral absorption after such as, Caspersson, T., 
1940, Methods for the determination of the absorption spectra of c ell structures. Journal of the Royal 
Microscopical Society. 60, 8-25. to study biological samples without the addition of any contrast media. 
Yet another desire is to substantially reduce the amount of light that can potentially damage or affect the 
behaviour of a sample. In other words, the desire has been to view a sample with the slightest possible 

1 5 interference with its normal behaviour in order to see its operation in a state substantially the same as 
that which it would normally experience in its usual environment. Accordingly, it has been desired to 
eliminate stains, fluorochromes. dyes, fixatives, preservatives or other additives and to minimize 
external fields and radiations such as magnetic, electrical or photon energy. 

Color translating UV microscopes are known. In the past many inventors have attempted to 

20 produce color translating UV microscopes. For example, some prior art microscopes have used 

photographic techniques as described in: Barnard. J.E., 1919, The limitations of microscopy, Journal of 
the Royal Microscopical Society. 39, 1-13; Martin, L.C.. Johnson. 1928, B.K., UV Microscopy , parts 1 
& 2. Journal of Scientific Instruments, 5, 337-344 and 380-387: Lucas, F.F.. 1930, The architecture of 
living cells . Proceedings of the National Academy of Sciences, 16. 599-607: Barnard, J.E.. 1939, 

2$ Towards the smallest living things . Journal of the Royal Microscopical Society, 59, 1-10; Brumberg, 
E.M.. 1946. A microscope for visual colour microscopy in the ultraviolet ravs. Comptes Rendus 
(Doklady) de I'Academie des Sciences de I'URSS, 52:6, 499-502; and Land. E.FL et al, 1949 7 A colour 
translating UV microscope . Science, 109, 371-374. The contents of these publications are incorporated 
herein by reference. 

30 Other prior art attempts at color translating UV microscopes have been made using video 

techniques as described in: Zworykin, V.K., Hatke, F.L., 1957, Ultraviolet television colour translating , 
microscope. Science, 126, 805-810; Zworykin, V.K., Berkley, C, 1962, Ultraviolet colour translating, 
television microscopy . Annals of the New York Academy of Science, 97, 364-379: Caspersson, T., 
1964, The ultraviolet microscope . Journal of the Royal Microscopical Society, 83, 67-68; and 

35 Caspersson, T., 1964, The studv of living cells with the ultraviolet microscope. Journal of the Royal 
Microscopical Society. 83. 95-96. The contents of these publications are incorporated herein by 
reference. 
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, hti ,pu, S om««.f,beim. ! ein,ena,rier,bO. 
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u , * 1 8 i so The tube lens 1 50 is moved to control the 

s 1W , 3« »» *. x* — ■ - -* oni „ g d , ivP 31 „ ,„d no 

phosphor us«l on .ho CP». soreon. *• « 0 „ lpul „ toing mooh toss 

Lo ,i* U g m. Seooo*. » P-*o — ^tT- spmpi. i. exposed ,o 0,00, iesr 
, igh , ,o bo dsed » fo™ - <~» rf "" m ,„, y imp0 „.„, ,„ UV .!««« *«* 

efT oo,s on ft* » - "* — — ^ ,„ uo « I— «- - * ' 

proximity tossed diode da V <" » «* , te higto , pho.oo ■» W »< 

20 ,0= espenso - - " "~ 1, »„,„ osin .no .ho M po»o,o 

bi.her. possih,. vohopo. is wll is dIsircd . 

TM choico ot .« spprop~« «•«» I*-"** f ° „ widely ^ 

, s spoon,, sooshioiuos. Phosphors or. «*- - '^T^,^, from ,„„„ ft* » oo.pu, ■* 
" ! oUios — — f*-^: itLi^irhophorooo^o^ror 

. high off.oio.oy phosphor so.h » P» muo. ho u ^ „ qums . 

ops ,.,io„i.,ho S po«ro^^ 

phcoc.Uode ,h,, is sepsiuoo ,n ,h« do«P UV su ^ ^ rf ^ 

,„ -p — — ;r~ — — vi * i "*" s "" 

M ,orio 1S .0 *o Photon — » , de uv im . g es o.hhoo. ft. m«rferono« 

from visible .orofmoreseedoo from .he somp 

txhW „ roide opee.ro. h.Pdwid.h pod hi.h — ^ ^ ^ ,„ „„ gP fo, 

,„ seme epses pooh . »re - ^ * porh.o *~ «. - ' "* 

m „ rh.0 ooe ,mo g , « - »— " " * * 160 P , nd , „ ,„ pro ,id«d ~ 

sp eo,r»ir.o g e. ,„f,g»«fo..r»rooimPgom.o»o.*' 5155 - 
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11* onH and mirrors 260 and 240. The 
wave.eneth ranges of signal by dichroic beamsp.tters 235 and 2 0 and m 

^intensified image is direct to cameras ^ ,„ this MSe , three 

Figur e 4 shows a triple imaging system embod.ment of t e p 

5 HUering beam splitters 235 and 250 tube lenses 6 ^ ^ ^ ^ ^ ^ ^ 

receive parts of the video spectral mformation. 

mnfiouration allows the 

, 0 co.nes. using a senes of s^ttti- ■«= - ^» be ^ W - » 

, he ,«« fto* * ' '» * — - " S ZZ of the'be.m » i""*""" 

.stable to be sephtausl. represents 0 hratbertion »«™ and 

Iishl ,„ « *.««, — b. - - *; * ^ . or ,, « „ done 

„«, , op* «uy »»nd.e o, »pe, shown , r,«« - phospho , 

kid. is >bk .o collect » s„bs»n.,.lly inct.osed amount ot the If* em, 
,>h,=l.is.ble(0 ,.n m ddirec.lvconvevi,totl,.eid«oc.mep>l70. 
2S screen of the image m.ensmo, 160 and d.t.c. y . „ . si „ s , e CC D 

»— ' - UVM t Jit: . ,« - design. Pigoce , 

-WW digital cameca such .s a DALSA c ^ ^ 

shows .nothe, em^imen, of the present mvent.om I CCD ^ 
as . Unichtome coated CCD of a photoW. am > ^ ™« _ ^ „ „„ 

i -7n k used alone to form the image plane miormauu 
30 camera or a tube camera 170 . used a n ^ ^ visible M to v.s.b.e. 

image intensify required to carry out the spectr o ^ ^ ^ ^ ^ 

The disadvantage of this system is that the sample w I rece ve ^ ^ ^ ^ 

systemwhi chuti,i, S an image ^^Z^^^n-*-* 
imag ein,ensifie, Due to the mcrease m hght ^ iconductor imaging, crystallography, 

33 

micr ospectro P hotometnc .magmg of fixed b.olog y .^.^ ^ 

Figure 6 shows a similar arrangement except the system 
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' 20 ' ,„ .he «mctan* »W» •»* fOT im * 8e 
erealion. Aiigmoenl ami vibration oan P re!c ™ ™ two is preferred. Alternately a sliding 

- >- - • X"'" 0 " - " "V iiw be **» . p- - *r - » - 

5 „Here . all-in. ^ «" " " ^Nm — — ' , ' re "' , " * 

posiri.n of *e -OK ,0 vra, - ™ » " of , te preserr, 

uv «™,,.« oa-eras .70. HO «* '« « "« " f „ me . as in ftaure four. 

Le r,«« above .his aystem has red.eed sensr.mry * t ^ mteosMpt 

b i„ooul» « -oo* a... » * tKha „ se „ ^iriotr of N- 

„ ^o .oosio, « — - — " ^— - - ^ ^ " T 
„o, ,e* i«. » - — m ^ uv UgM „ ,he a- - • — * 

olio*.,. 0. f»»— » °< - " 'uv glare f-oo- —in. « WW " *" "~ 

Ire, oooaiaia of a UV op.,0. sh- „h,olr >» « M|y . , aJili0 „ a „ y , an 

UV from the illuminating beam when 

sample holding chamber area, is open. ^ of the image intens.f.er. 

P If a trinoeular is provided for direct v.sua obs n» ^ ^ ^ can < 

■ rir^r^=^ 
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• '1 U a monocular, binocular or trinocular system 

High spe^ "\ phosphot rflte ta* »K«»f« «* 

te co«side»t»„ » the «■«- ' dots M ^ <m *. *- 

„ rfciently shoo. *« *■ <- ' "T ' *JL .ft. to f^s *• ' 

"°' dtr : p : 

rapW tnovi.g «r osei.^g ««■ ; ^ , c0 „ lt * W e The 

«— I — — - * — — ' " £ * ^ wavelength - - * — * 

*» .eduction on the basis of the **** ^ durin|! *, ta. h.rnsful 

A ,„™*«ly. "ou-l density «-<■.-» rflhe ^ The neuttn. 

„ ,„e ito.g. — * ,. »Ke usot, ««- • ^ £ „„ ^ ... boeons. «, ho, so 
ey . „ she CCD. N.„»„ densHy ft*- whtoh .so* ^ _ >pp , y .„„ „ tos nol 

^..^di^eof.UVMw,^^. ^.^ofOV^cre,*,™- 
san , p ,es must be nsnoh ntote I— «• - °» „ , te s . mp ,e. TWote. 

' is .» r««d, - - -;^: M P„ » 

duration work m the uvco tKan one type of video system m the uvrvi. 

lt als o pos Sl b.e to include more than one y ^ ^ ^ ^ informaUon w 
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" 22 * .uirrf IR arrav camera. In this way the final 

imlg e famed by me «~np»« « <° „ ,^ ^ te „ high pb«oo»~« 

fls image mtemsifta <*„ be damaged by ' ^ „„ ,„„„ sopply » *• *>W 

s ^i*.— ^^^^i.*.,.-— -^*■ 
cum „, lit.., on the M « « ^ „„ op „^ m . 1 . m p„f,«. The W 

from ctitronl sensing system can then bo dsn 
10 intensifies, o, fit. light »»roe 20 or both ^ „ ,„ monto and 

Ut UVM can be rotated >e«H.n.eBcall.gmf lc . The ligh. 

s „ bm „ , te w m .f the — - " b. — ^- - — . , 

p^io-ns using • •»» *«— ' """" ™ sys „ m „„ k . i, may be desirable to use . 

„ Lee. .0. eonoenset. For adv.-ed otontto.tng » J ^ , lmi „ m 

„,velens,b but else the spee.t.1 dharnetan. ^ ^ ^ 

Tte inf.on.tion from the vtdeo «. n«t. ^ ^ fe 

M imaging. A simple video eapttt.e - fc UVM >m) c . nte „„, the 

fOT , in the »i. memory of the eontp.ne, where e „ p ^ ^ ^ „ lhe 

Lest, enn ho »*ed in — * ^ more time - 

25 handling- mathematical processing .~ 0 p j be image processing tasks. 

ie „uro. S to — »VM -ntcol - * "~ » , image ptes „ cre.te . fi«« 

tapgeptocesainginclodeso.ecl.y.fa-'n' be of three mooocltroroe 

As rf u the image processor supplymg - > optr „ io „, bro ,e„ 

, o , 

**• ^ Tdt the UVM c.« be geoero.ed by a »id«o — ™A o, SVGA 

The image produced bytheuvrvi 
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Theuse of. S e l »r.«»<i»P«'»* t P „„ v , os „»kteUVMc«™linfon>«l«» 

rz-z---'-- 

„ -X-.—- t*-r:-t^ 

m . toe c.^co Ma i« 6 o f .CCD^..^^, o . <itopraes „ r5 ,0.» 5 . S »^ 
5W This v*» » 1- •«""•» * ; 0 " P ui „ m pr0 « ss ;„ 8 „d VGA « SVGA « 

, 

and selected under user control and modes 0 f operat.on of 

Figure 9 a,so shows how the computer c ntro ^ ^ ^ 

lheem bod im ent of theUVM depicted 

rnrrrr^: 
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" 24 " WeA bv its drive svstem 805. the 
.oooocbe.-.- » — - * — ^ * ich s controlled be «. — «»■ » 

^uc^n rf f«x.v..dZpos«»^ M ^ te ^^,,.„ 

o0 . Tb.f,n. f «»"'*»*«»;™ 0, ' M JJ abvdrlvtc o„ ro ller^. 

fcU vM-^•*^^■^U„ l «^-.-*|-••---■'■ ,, * , 

„n„ol. These »P»» « "« f ' 8 " re „ „, tapkmM .d oo *. «""d display aeeeen of *■ 

The eonuol *» — »» W * ima « iof.ona.ion. ™. second see.™ 

>s « m . .be UVM ope„», wil, be .b,e .0 - ■ , s ^ „ ,0. ins.se 

0 „ storage media soch » op** •»*• Z1P .. ^ „ d , pteI . otonnot end soto.re. 
M 1 en»lely*ei«»ses.i«l*e'el.le 
„ , 0 „,„ lte lo.e»l.".P«Pe'»» , "'' i8l ' i "'"" t °" 8> ' 

■ „* ,b. UV ottspost • dot— d"^" m " „ nt „,,.„ and the second <"«' 

10 ft. imege inf.no«lon » .be e~P».» ^ mtoos oop« M o,p^"> 

,„„b.sopponings-™e"»e»" l ' tUVM 
JS „ p «sof.beo,.c-o.ope. m ,c„,soop. slide in wbieh 

" ' Aoothe, embodsmen. of .bis MM - » ^oto.io, . 

bandpass filies is incorporated into the slide instead of she s 
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, ' lil. »uro. mi condor on .Ik iltanfoMa* sido 
flto »hool. U« =f «** ^ «*" * ~" ' „, te rarai „ 8 h. * ombodin,o„, «c» n 

*0 - *• M 0(ths UVM „ ^Uivo **- — - 

Wtere „»., « *od « » — "» ** " " devte ,» ft, fteo c.n bo 

:r' "r- 4 : 



dri ,o„ * . »ff- «- — roM '™ S,tP " „ mber 1. *- — «*■" — " 

"-~:^ :: •*•'• ,,, - i,M,l *• ,, * , "" 

rotational speeds. This acts a* 
.ocation after each step command. converting differential optical 

The simpier embodiment of the present mvenu ^ ^ by . 

„ absorpttonorotherimageinformationfrom^ 

d«««i«ta. looks ,„„»gb . ™»..n 8 » ^"" 6 

,„ . „on-»ido= sy»«n =»«««.»««. ■» The ^ imoosXio. » 

emP ,o, rf - - - — * - »— ** re,u ' " 

b.^-*^* te ^*tz---*-*'-^ A,,-,t,,, *ir 

^ „d . — *■ » I— * '"^ „ „„ vdeM1 „ s cboso. . °o M * 
„»ota,g.b S o. -» bondp.s.0. o' 

i^dmg » tbo oppto«0". reMlve , ht „,« k „d bro.db.nd 

A 00.I - rt* « of '»"""""' ™" coorJi „»od n.ubi.o.lo.r dippboy by 

.f-boi^i-^^;::^ ■* n- " ta "" 

«po, osins duo. ooxi » — - ° „„„„ . , ht ^.dbdo «- so, • 
as , ta ,«o fdtor so,. Tbo soccd so, . «"« ■ ^ ^ ^ „„ a lbe „ 5e of .bo IU_ . 

loc „«d bo^ooo ,bo objoo.iv. ions ood ,b. _» — . , tmovc „»„,od 
, h is „„>.„., .nd dopo.ds upon ,b. nppuoouo, ca „ iso| „ e , ht «. M 

" i— - * - * -r t; ::lpi.. - ~ - ■ — 

„ u( , res o«.■<•»™'-''" S °"" tt,e^S, 



PCT/CA98/00350 

.- 

WO 98/45744 

u «hJ can provide all the spectral separation requir d f r 
embodiment of the present invention, these filters can prov, 

image formation and the third filter set can be el.rn.nated ^ ^ 

The first filter set, referred to here.n as the sam le fiber s ^ rf 

illumina^^ 
, thesampleandthepanicuUrstructuresorco.^ 

Figure , 0 illustrates one embed— of a s.mp.e ve s 

deli vered to the samp, filters 400 ,n the invention . Filter 

and its related filters remove all but the aes.re 

by the condenser 440. interference filters or ionically or 

Pre ,„,b, y . ««*«* «•»» « — " «* regi0 „ „„ te if**-- 

stvW - ,wo bn.a.oa - «, six - - fc _ a „ a ta samp „ 

I. . profer- nspo... on. « n,o,= P™- f '''" " A flto „ ticl , «, off .11 bo. ft. 

IMgts . ..v.l.ngft in ft. f,i» sob to, .^P- *« ~ P— — - 

„ ,„, oxsn.p,. obove. con bo - » -*» n„a «- "b „„„ , his „,,*„., is 

i„«i„ s coimln. <«« *- *' « Wh „ teW ,-,„«, of vio» is found ft* 

0 „« ft. in» 8 . is in foons. ,bo — . ^ „„, i„ ft. n.s.bl. 

ligh , „„ 8 < n»a .no in ft. UV I*. ~go. A «loo»b p ^ 

uv pompon... *. .bis «. by • '<« " ' * a monocl.Ton.nrar svift ft. oo,pft 

sp «™a b«M*h ,*c*d by . ononis. « l™» " e ^ iimge r.Uor so.s. 

„ o. — b-p.ss flrar is - *• — " 
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, 

P., toP UV « _ UV _ ° — ^ _ lhhioro op *s 

, i!M p ,,h I. * — » <- »" "^ alv sb „ tte uv , ish , bel „w « _M — 

for UV wo*. As will be » *~ °' Sk " " * „ uld f „ to-*, mm .*> 

„ qui «a. The — - " ::: u , — . — — 

optical imn.ers.on fluid. Lenses typ.ca y 

suitable substantiaUy UV transparent opuca. ad te ^ ^ ^ ^ h 

The .ight transmitted by the sample or em tted thro ^ ^ ^ 

25 casetube.ens.SOisnotre.nired.Aswdlbeapp^ 
capabihties as in the previous embodiments m that u must 

Itaht employed in the system. ,. ht from the objective passes 

The second ™»u«nMd»Kl™»«''«» brodtand bloc 

strong enough to fog the des.redUV .mage. 



15 
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" 28 " ^ncifier The UV image can be 

• , te dfromibea»>ofl°<> res "" I " , " 8tby P 

„ 

oth er than the exciting wave.ength. ? ^ h ^ „ the cyepieC e by the 

Th e Ugh, from the output w.ndow * * ed fey m „ 500 or one of the other 

sev erai f.Uers contained in the .ntage t.Ue 5 intensi r,er thus comp.eung 

the coiour transition process. The co ^ 

eith er an observer or a photograph, o CCD « ^ ^ ^ rf ^ invemion . Fir *. 
The image 

, m — *■ — ' t - - — UV . . 1* - 

„ „v * Poospno- -d on » ou,p« — ™ - ^ w „ „ lht micro! „p«. 

. si,* light- Spcond. i, provide pW» >*»~ J T „ is „ e , os ,„„ the »m* « 

— of.* bo - » - *«• J pte , rf , tat ,, 1S „ 

„po»d .0 less «. - » ' ««* ™"° K "* 1 telow 38 0 « "«« 

„ d«rim«n.l «ff«« » , . „ ea „ Mherwise „ font, » «««• 

' ^..,0= ^P^y ./.0 f«>» - — y " is t con.e n ^» s^c.o., ^ P^o.o^s i«o 
Tht AM toe*, of*, taw ««■»'*« »' „ opera «. 

ThI H . m p,o,od . « P.- * ' of im . ge «r.. « 

expp-o of MM- - *- » — "~JX- -» *' — °' * bM °* 

,„U» E o. re p-fo««'» te " ,hlle,S,POSS ' 

The cbok. of » .P-OP"»0 »P» Ph0,0 ""'° i0 „ s wll , ta , pp . re ™ » ftc. of sM » *= 

. " u rtrt wave UV conversion requires a pi 
art . For example, short wave u 
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, Ihibiu specu.. b.«dwid,h add * ^ *H M — 
.mission tand-fc typW «"P>- « WK . eree „ ,„d «l M> 

^^^rrrrrr 

scree „ of the image integer. ^ range of the hnage integer 

The third finer set. the ,mage filter set. se ^ fcy ^ ^ and 

initiate fibers, it is contended that th.s f, e se w P ^ rf ^ ^ fiUers 

,„„„,„ co„«<d cp.ic.1 sy— o,»- co^o^ «„ * » * 

irr:-=----. — • 

»■-»-• ts the image from the sample, UV light from the source can 

Since the image intensify mtercepts the ,mag docs not have to filter aU 

„ otnomally P-« fc ^X^*^*^ — ^ 
the UV from the image. C^-^^^^ fca ««-.-^^ 
and effective filtering of any unwanted wavelengt 
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u monocular binocular or trinocular system commonly 

at t of microscopy. invention can also be employed wtth a standard 

„ is present* contemplated tna, this embod mem of d, ^ 

5 mi cro»opeldde^^ 

mou „,«d i» . co mm », >-., ho.,,., »» - «*- .„„„,„, „ c „„„i„ed . » 

„„,„ ,«b= 540 which «r«s « . h* - " ^ innt , . n d „„,„ ». 

::r=^T.rr: — » 

ptos e po.hon .nd spddd ««h .*« - chch o,h=. ^ ^ ^ „ y 

AH-**. *■ r ' te " ^ ! to ctot o„iCly »n„on* le «rf index** 
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~'zzzzz=zzr 

* „o, move »d only rh. *. P- d— «* *»* „ y fc , ppfalto „. F o, 

The oh.ic of .he sp~d f» «*» P-* *T ' „„ ta eftoive ,Kh 

- hundred rpn, ■*■» ^ ^ ^ „ ^ . „,„„„„, sp «d fo, ,he 

20 ,„e reared -pons. speed of ,h. phosphor - ^ fa fc ^ ,„ 

lh », ,H, irrr.g. fc- ■ — — " * ™ „ . cpidiv movlpp -Pk — *• 

„„ „e shurrered by . eoprrolleble *- " ' ^;,, ve wavclCTg * for dose 

2S Tire —*« - * - - fa !I doeee. for . * — — — 

„„«,«,„ on .he b...s of rela.ve h-fdl rffa. of rf ^ ^ 

while .he nr.e«*»r* w« be.n. used for search, 
,„e « -due of wpoeM* » ..lowed .« P» ■»< «• ^ ng ^ m „,„ talng 

F.nher. ned.ro. <*« ta '""^ „ , te s, m p,e. The rreurr.l 

d „ sil> Cher U nlrosen ro provide a„ rnr.ge only sh 8 h y ^ ^ ^ ^ ^ 

hi S h »hiPh .he presen, in— . oep.ble. 
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lhe ,»* *< ™~ * 7 Pte °' ' ' ' o-icl PO- of*' -P* 

when the source was deficient in energy 

Figure 1 2 shows d« CT ,c.l b.ddp»ss f.H.r wh.pl. ^ 

*. - *■ "7 :™L«i«.. — - - -"»■ 

V „ W ,o »«* ,!.« spiral ou.pd, of .he phosphor » .he ,m»„e 

, he d esW colour U*n«i« » *e » W . rf 

Fig .,es . 3 end ,4 show ,w. rypica! nl.er wheels .he » ^ ^ ^ 

pre « ipceoriod. ,. Fipce .3. *e — * • - ^ 11 dart , tae s he.weep — 

,0. 630. ond 630 » — ■ ■*« «T~ "T^. fc dl(te «„ fillets. I. eon be 

B ipl.dia.e r„.ee wheel. wi* .he decay -in* of .he rro.pe — «-■ 

sh.ll f.hed » *• "heel ."6 shown as 650. ^ ^ as oppowl 

F : 8U „ I d shows a fop, — ™> - — ' s „ o „„ „„„.,,„. 73 0, X 

- — — ;' ht T:i:;;rio,p»hPeuodshow.asps.. 

„„ are proon.od id *P wheel 7 .0 „d dnven hy . ^ ^ ^ ^ 

„ mp p.=..dp.oddd«*4 f '" ,1,mi,8c „hl«lis.i..psomeoflhem.nyd,o<k S ofim.E4 

~,h,Hep re so»,.dVPP,i.d. A 
<«.,„ which „ possihld »i* a UVM sys.ed. - « *» « « ^ ctenging 

con ,P„,ioo»l spiososoope P.rm.ily oppra.es » one moda 
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" ^ J " ic HeQiened to switch modes 

Ac the UVM of the present invention is designed iu 

mm. op.^ — « —» A raough ,„., modes . w switched 

„ pidly undo, cmp... con„o - ** • ^ , ht mtmm „ m ,bo 

pe, second i. «d« .. -"■« . ^ „ produce bi8hly mfommive 

| n mi.ubl..inomm.,inghgh,».,>»w.vele T^mano image is filmred 

bv fc image «■„<««> - — «- ** -» '"^ ^ ^« ^ — ~ 
„ <*.,», .o P— .n inmge i» - **- ^ 9 ,„ d b ,„ m— „ m me M 

combined by me compter process sysmn. » • . ^ ^ ^ ^ 

«*, Mi on ,h, im.g. video £ ^ bv me si,. »d,=re <- 

imp ,emen,ed UVM mte .»«*• ^ „,« „„ ta mi.gs covered , ( ,F igdre . shows 

TOs secrion is left .o jus, OS . M check fi ,„ e „ gh , from . qunnz 

Ugh, from . d.mer.um .rc larnp(D) ^ „ mmir 

colto ,edhe.m. rotilrco-oposecm. 

,>,„„ (E). Tho minor svsrom ,E) coo be n.der , ^ ^ 

c „„„i„i„g uv. v.* - » «• . «- * » ^° allc te8io „ 5 

„ , yp i=,„ yl oog«.ve N .o,od,R- ^' fcto 7^ I,,,, ^ .ppropri.se — 
incomiog iigh, ore ,hcn — by - "7 "eTpT. CP— «* « f ' — - °" ^ 

b .„awid,h. The weveieogsh. sli, o, « -h^d * fc ^ „ ^ „, 

The ugh, from me mo—or is refloced ~ < „„, or ^.y ronec, ft. 

,0 Mirror. (H) or ffl c.„ be ooo.ed »i>h spec,* cm,rmg 

^dvoveieogcbsonigh, ™e,.Lo,,o,o t oompo», ( V,. * 

(K) u foc.ss.d in ,be X. V end Z direct b y dr.vo s, mm i ) ^ ^ ^ 

(M) m«,o„hocon,r.i.foomp»,er(V). Thehgh,, in , his dewing. The 

li8h , f ,o» .he obj^iv. posse. ,h,oug f,« Q ^ > The ^ . 

Ramon no.ch region f.Ue, or a oombm.rron of ,he rrbo 
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• He color image in which light from a 

, nmo oncnts which arc capable of 
Pr ° CeSS ' oe as claimed in claim I which utiles opt.ca. compon ^ ^ as 

2 . a microscope as ^ band, including the range from 
producing .mages m the U 

==£====== ====£===" 

4. A microscope io „ nnnen ts by either a set of wo or u then imaged onto 

r more sources is separated mto components by ^ sample the n .mag 

acauisition ot me u» b which employs an »» 6 

7 . A m.croscope ^ „ a contm „um P - c Ught by . 

sourc e which em.ts narrow spec ^ „ v.s.ble poly 

j u v a video camera, 
images captured by a v.u 
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filter which is tixco in pw , rUrc f 

, at least one filter arranged to only pass t 

:sr===== — , 

very narrow band notch filters, in P 

he viewed in the microscope. polarizing means capable o 

«. - - * — ,h < "7*. 171 > • -» fehi °" "* 

77-^*-.— 
d where such polarizing means are located . 
" t „e sample, image or intermediate filter wheels. ^ ^ ^ eng , ieere0 

4 A microscope as claimed in claims 1 through 1 3 wh ^ ^ from the 

" ^lUswb. 

Lee or differences in the spectra, transnuss.cn effic y ^ ^ 

30 suppontneans.asopposedtothetrad.uonalC '■ t ~^^ m ** m . 

30 flationreducUon,andtheresu^ 

16 A „ optical microscope system where an .mag ^ collecte0 in 

led image capture and image processmg system ^ ^ , mages 

computenzed .mage cap visio „, such as soft x-ray, U ^ 

wavelengths outside the normal range ^ nanometers t0 300 n 
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fiUers for isolatmg components o 

rrr-zr ■ — _ 

31. A microscope that is cuv 



)S00C10 :«WO_W«7«*J-> 



PCT/CA98/00350 

WO 98/45744 

33. A micros a m P „f switching video cameras under computer control. 

55. A microscope for translating spec ^ fc ^ 

aoutoe is seper-ed in,, eo.npon.nu by . se, of ,wo 0, tno. «- •« ■ P 

tootrfned into , »»* »'"">< " m ° re 

A mio-osoope .s in 35 s.hiob employs an ins.pe «-» » «*» 

..lop hna.ed in — « — — " " *T " ZZtL* — " 
38 A inior.sc.pe os in 35 s.hieh e.np.oys .0 «t* —te.. 

■ , 35 o, 39 *- »hieh Wooes „ U*m*~ - <* " ™ "7"' " 

». ...nsoo ,o only P«s «■* — -*W * -» 

l0 „ 8 pa,s or — bond l»~ ^ set of • lens, one Hirer which is 

42. A micros...* as .n 35 o, 39 obo.e „,„„„,, from the sample by using short pass. 

50 r ,aed in Pisco - on,y re,o. .0 m*~ ££^7„ of— on, 
,„, g pass or narrow h.nd filters. The purpose of ,h,s filter 

^nseorooniyreieers-he ^"^J, 

3S ,„„g pas, or n.rrow ban. fillers. Tins P»n»s= of up. finer 

T „ in 35 39 .hone which inches - — - — -" ^ * 

44. A microscope as in ^ or -u 



NS OOCID:<WO_9845744A2J_> 



PCT/CA98/00350 

WO 98/45744 

" 40 " , / x f. rt m the samulc by using very narr w 

r ,to an» 6 od » «* is „ ,„„ w tana, .«""»» 

tend Me*. If P"'" 0 " ° f "" S 

microscope. H^tal^!»^^^ rf,,, ''™''' l '''r. 
« A ..icroscooc ...»-» — ** ^ . h 4*- « ** * 

^ — c^foc.^--- ^^co^n.0,,0— ,.oc 
means as opposed to the trad.t.onal C frame supp 

second desired wavelength. 
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